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of tunftmr of the middle lube of the cerebellum. The commonest
variety of epileptiform seizures, one beginning in the hand, is the
inverse of certain tetanus-like seizures in some cases of tumour of
the middle lobe of the cerebellum.1 I think, too, that we have
inverses on the lowest level. The pons, medulla oblongata, and
spinal cord (together one evolutionary system) are cerebro-
cerebellar; some lowest centres for arms on this level will be
most under cerebral influence, and others for trunk, most under
cerebellar influence. There is a progressive muscular atrophy
(I have called it bilateral) which, affects the trunk and the upper
parts of the limbs most, never, in my experience, reaching the
hands. I t is bilateral in fact, corresponding muscles on both
sides being affected at the same time; it is, so to speak, bilateral
" in intention," the muscles which act together, or in necessaiy
alternation, being those suffering first and most. This Trind of
muscular atrophy is, however, said to be, or to be often myopathic.
At any rate, it is roughly the complementary inverse of the ordi-
nary Duchenne-Aran type of progressive muscular atrophy, which
mostly begins in one hand, begins unilaterally, and which affects
first and most parts which are unilateral in most of their activities.

I do not mean that the hypothesis of loss of control and of
unantagonised cerebellar influence has not many facts against it.
I bear well in mind that, on section of the cord in animals, there
is increased reflex action of parts below the section. But I hope
the suggestions I have made are worth taking into account. I
admit great difficulties, and come to no conclusion, or only to tho
provisional conclusion which is called hypothesis. I wish to
draw particular attention to some cases recorded by Bastian. He
has found that in some cases with incomplete transverse lesions of
the cord there has been exaltation of the knee-jerks, and that in
the same cases upon the lesions becoming completely transverse
there was loss of the knee-jerks. Again in some cases of complete
transverse lesion of the lower cervical cord from fracture dislo-
cation there is loss of the knee-jerks. " Shock" cannot be
invoked to explain this loss, in cases where the patient has
lived several months after the accident, without a trace of jerk
being obtainable.

DK. BUZZARD.

There can be no doubt, I think, about the existence of the
clinical type which Dr. Bennett has described with so much graphic
power in his highly interesting and instructive paper. Cases of the

1 I have suggested that ordinary surgical tetanus is owing to morbid changes of
the cerebellum; probably of the pons medulla and cord too.



•~ MUSCULAR HYPERTONICITY IN PARALYSIS. .319

sort which he has pictured are indeediyery numerous. I t is doubt-
less true that the majority of them have been roughly classed—
many, rightly, sornê  wrongly—along with others of a somewhat
different kind, as examples of functional or hysterical paraplegia,
and I have long been disposed to think that some of them would
be best explained by the supposition, that an incipient sclerosis of
the lateral columns stopped short and was recovered from in an
early stage. For my own part, I would still prefer to wait till
something more is learned of their pathology before applying to
them the proposed title " hypertonic paresis or paralysis," a desig-
nation which, whilst in my opinion it does not quite accurately
describe the condition, might possibly cause these cases to be con-
founded with Thomsen's disease, with which I need scarcely say
they have nothing in common.

Certain general propositions of a physiological nature are
formulated by Dr. Bennett, and these we are invited to accept
before entering upon the discussion of the matter more particularly.
Unfortunately for me, I find myself unable to accept even the first
of these propositipns. My difficulty is this.

" Healthy muscle," Dr. Bennett remarks in his first proposition,
"contracts -when its fibres are subjected to sudden' stretching
(extensile stimulus). This maybe induced by percussion on its
substance, and still more effectively by a blow on its tendon, the
last constituting the so-called tendon-phenomenon. The mechanical
condition necessary for the production of the response following
percussion is sufficient passive tension of the muscular fibre.

" This property," he goes on to say in the second proposition, " is
intimately associated with and obeys the same laws as what has
been termed reflex muscular tonicity, or that state of slight
constant tension which is- the characteristic of healthy living
muscle. Both are abolished when there is interruption at any
portion of the reflex arc of which muscle is the terminus."-

Now if these propositions were correct it would necessarily follow
that, whenever direot percussion upon a muscle produced contrac-
tion, the tendon -phenomenon belonging to that muscle would be
preserved, because the sudden stretching of a muscle by percussion
of its substance is still more effectively brought about by a blow
on its tendon. Unless I have failed as to meaning of the words
employed, this is what the author intends to affirm. But, as a
matter of fact, -what is the case ? Whilst there is no doubt tb at, as
a general rule, the association of events described is observed^-that
when you percuss the plump of the vastus internus muscle and

. find a good contraction you expect also to find the knee-phenomenon
produced by tapping the ligamentum patella—yet exceptions to
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this rule of the most striking character occur, BO striking and
significant as, in my opinion, to throw strong doubt upi/n the
correctness of the opinion, that, the tendon-phenomenon and the
muscular-percussion phenomenon are of the same nature. In tabes,
for example, where the tendon-phenomenon is entirely abolished,
percussion on the vastus internus itself invariably produces
contraction of the muscle, which is very often, as I pointed out
many years ago, more strongly marked than in health. If the
muscular " touus " is sufficient to allow of a vivid response of the
muscle to the sudden fctretching of its fibres produced by percussion
of its substance, how is it that it does not suffice to permit of
contraction when the sudden stretching is produced by a means
which is said to be more effective than percussion ?

Gn the other hand, in many cases of muscular atrophy associated
with bilateral sclerosis, whilst the tendon-phenomenon is enor-
mously exalted, response to percussion of the muscular substance
itself may be almost nil.

Again, I showed before this Society in January last a case of
the so-called Thomson's disease—an affection characterised more
than other by an exaggerated tendency of the muscle to strong
and enduring contraction in response to any stimulus. The
patellar-tendon phenomenon was absent, instead of being, as it
should have been (were the author's proposition correct), greatly
heightened.

It may reasonably be urged, however, that the proposition is
intended only to apply to healthy muscle, and that I have no right
to criticise it when the question of the muscle of an unhealthy
person is under consideration. Now we have certain tests by
which healthfulness of muscular structure may be presumably
ascertained, and yet we find that, even in a case where these tests
have been satisfactorily applied, the views formulated in the
proposition are distinctly contradicted. Here is an example: In
a case of tabes the knee-phenomenon was absent in one leg, but
preserved in the other. The voluntary power, as ascertained by
resistance to passive movements, as well as by the patient's own
description of the facility of active motion, appeared to be equally
good in the two limbs. A blow upon the vastus internus of either
limb caused an equal and, to the eye, precisely similar contraction
in each, and so did the application of induced currents, whilst on
either side the response to the closure of a voltaic current was
precisely similar, and of absolutely normal character. Is it likely,
I would ask, that the knee-phenomenon is a mere question of
contraction following the sudden stretching of a muscle which is
in a state of the requisite muscular tonicity when we find, as in
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this case, its absence in one limb, and its presence in the other,
associated with a state of muscular fibre which all our tests—
voluntary action, percussion, state of nutrition, electrical reaction—
show to be in a similar and normal state in each limb ?

In cases of lateral amyotrophic sclerosis we may not un-
frequently find the wasted and degenerated muscles hanging
flabbily from the thighs, and associated with this a highly exag-
gerated knee-phenomenon. Can this be properly described as a
condition of muscular hypertonicity ?

Such are some of the difficulties from the clinical side which
interfere with my acceptance of the view, that the so-called tendon-
phenomenon is but the contraction of a muscle submitted to sudden
stretching, its fibres being in the requisite state of tonicity. As I
do not admit the soundness of the propositions to which I have
taken exception, I cannot of course assume with the author that
increased tendon-phenomenon is due to hypertonicity, and that
the essential factor for its production is an exaggerated excitability
of the ganglion cells of the cord. I t is unnecessary, therefore, for
me to discuss Dr. Bennett's view, as to the mode in which this
assumed abnormal excitability is brought about.

Let me turn, for a very short time, to the clinical type of disease
which the author has described—cases in which more or less im-
pairment of voluntary power in the lower extremities is associated
with exaggerated tendon-phenomena. The general correctness of
his descriptions of such cases every one of us, I suppose, will
be ready to admit. There is one point, however, in which his
experience apparently differs from mine. He speaks of ,the
superficial reflexes being " usually normal, if anything, slightly
increased." According to my observation the plantar reflex is
either altogether absent or but very feeble in a large proportion
of these cases. So striking has this appeared to me, that I have
long been in the habit of teaching in the hospital that the as-
sociation of exaggerated knee-phenomenon and ankle-clonus with
absent or very weak plantar reflex (cutaneous sensibility not
being materially affected), should at once suggest the probability
that the case so marked is one of functional character. Need I
say that this is not of itself conclusive, as a localised myelitis
might produce a similar combination ? But were the latter lesion
present other symptoms would be found, which I need not here
dwell upon, and which would leave the matter in no doubt. I
submit that the association described should always suggest the
existence of functional paralysis.

Returning here for a moment to the author's views, I would
urge that the absence or enfeeblement of plantar reflex is a

VOL. X. Y
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symptom which can hardly be said to point to that exaggerated
state of excitability of the ganglion cells of the cord, which is
assumed by Dr. Bennett to be the essential factor of the increased
tendon-phenomenon observed in the affection which we are dis-
cussing.

I freely admit, whilst insisting upon points which appear to me
to militate strongly against the author's views, that the absence
of plantar-reflex alongside of exaggerated knee-phenomenon and
ankle-clonus so frequently presented in these cases, is anomalous
from whatever point of view the tendon-phenomenon is regarded.
And there is another circumstance of paradoxical character to
which I should like to allude whilst upon the subject.

In cases of spastic paraplegia from bilateral sclerosis the exag-
geration of tendon-phenomenon is usually confined to the limbs
which are the seat of muscular weakness. As a general rule, not
however without its exceptions, where the lower limbs alone shew
loss of power, whilst the knee-phenomenon is lively in the extreme,
and there is most characteristic ankle-clonus, there is an absence
of supinator longus reflex at the wrist, or if this be present it is
not strongly expressed. In cases of the kind, however, which we
are considering, and which are probably free from, at all events,
gross organic lesion, we continually find that not only are the
lower extremities (which are affected with marked muscular
weakness) the seat of exaggerated tendon-phenomena, but the
upper extremities also, about which no complaint has been made,
and which the patient, on enquiry, may allege to be perfectly
normal, display an increase of tendon-phenomenon quite on a par
with that which marks the lower extremities. In such a case it
has always appeared to me legitimate to " discount," as it were, the
clinical value of the exaggerated reflex displayed- by the lower
extremities. I have very frequently, indeed, acted upon this
principle, and cannot remember an instance in which 1 had cause
to regret the conclusion to which it led me, that the loss of power
was not due to organic disease of the cord.

In some few of these cases of loss of power with exaggerated
tendon-phenomena, I have found a condition of partial optic
atrophy of simple character accompanied by some amblyopia.
When the question of adopting the Weir-Mitchell treatment in
such examples has been considered, the existence of the optic
atrophy has been with me a reason for deciding against the em-
ployment of this treatment, owing to the presumption of some
organic change being present. I am not quite sure that the
inference is justified. I t occurs to me as possible that there may
be in certain of these oases a phase of optic atrophy as much



MUSCULAR HYPERTONICITY IN PARALYSIS, 323

amenable to treatment as that which owes its origin to excess in
tobacco. At present, however, I have seen no evidence of this.
Indeed, in one instance of the kind in which, influenced" by the
appearance of the optic papilla, I had, though with considerable
hesitation, advised against the Weir-Mitchell treatment, the patient
eventually underwent the process with a certain amount of benefit,
which, however, as I am informed, was not permanent.

DR. FERKIEB.

On this question of exaggerated tendon reaction and muscular
hypertonicity, I am in all essential particulars in accord with the
views and arguments so concisely and lucidly set forth by Dr.
Bennett. The reflex character of the tendon reaction is, I
imagine, now generally abandoned. The most conclusive disproof
of this theory is furnished by exact measurement of the time that
elapses between the percussion of the tendon and the muscular
contraction. I t has been shown by the researches of Waller,
and other observers, that the muscular response is more rapid than
the most rapid reflex reaction. Waller has also demonstrated that
the time is the same for all muscles irrespective of the length of
nerve traversed, and further, that the time is precisely the same
as that of muscular response to direct mechanical exaltation.

That the hypertonicity or contracture of muscle is the result of
some nutritional change in the anterior horns, directly or in-
directly induced in the ways enumerated by Dr. Bennett, but not
necessarily of a structural character, i.e. without demonstrable
degeneration, is, I think, beyond doubt. That increased tendon
reaction and ankle clonus are not necessarily indicative of struc-
tural degeneration, is to my mind conclusively, demonstrated
by the results of clinical investigation, and I should regard the
opposite view as one likely to lead to serious errors in diagnosis
and prognosis. If it be asserted that the fact of recovery from
such a condition does not indicate the absence of structural de-
generation, then it must be a form of structural degeneration quite
unlike all others with which we are acquainted.

Dr. Bennett has adduced cogent arguments against the explana-
tion of increased muscular tone by the cutting off of some hypo-
thetical inhibitory centres. I am myself greatly opposed to the
multiplication of ' centres ' over and above those concerned with
sensation and motion, general and specific, and to the assumption
in particular of the existence of centres whose specific function is
to inhibit or restrain the action of others below them. These


